Theoretical models have suggested an evolutionary model for quasars, in which most of luminous quasars are triggered by major mergers. It is also postulated that reddening as well as powerful outflows indicate an early phase of activity, close to the merger event. We test this model on a sample of quasars with powerful low ionization outflows seen in broad Iron absorption lines (FeLoBAL). This sample of objects show strong reddening in the optical and fast (∼0.1c) high column density outflows. We present HST WFC3/IR F160W imaging of 10 FeLoBAL host galaxies at redshifts z∼0.9 (λ r est ∼ 8500). We compare the host galaxy morphologies and merger signatures of FeLoBALs to luminous blue non-BAL quasars from Villforth et al. (2017) of comparable luminosity, which show no excess of merger features compared to inactive control samples. If FeLoBAL quasars are indeed in a young evolutionary state, close in time to the initial merging event, they should have strong merger features. We find that the host galaxies of FeLoBAL quasars are of comparable luminosity to the host galaxies of optical quasars and show no enhanced merger rates. When looking only at quasars without strong PSF residuals, an enhancement in disturbed and merger rates is seen. While FeLoBAL hosts show weak enhancements over a control of blue quasars, their host galaxies are not dominated by recent major mergers.
INTRODUCTION
It has been shown that all massive galaxies host central supermassive black holes (SMBHs) (Kormendy & Ho 2013 , and references therein). The empirical correlation between the SMBH mass and velocity dispersion of the bulge component of the host (M-sigma relationship) (e.g. Gebhardt et al. 2000; GÃijltekin et al. 2009 ) as well as other galaxy properties, such as absolute luminosity and mass (e.g. Novak et al. 2006; Kormendy & Ho 2013 , and references therein) suggest coevolution of SMBHs and their host galaxies. This is also supported by the similar redshift peaks in quasar 1 activity E-mail: c.villforth@bath.ac.uk 1 We use both the term quasar and Active Galactic Nucleus (AGN). In this paper, quasar refers to luminous sources (log(L b ol ) 45), while AGN refers to active black holes irrespective of luminosity. and star formation rates (e.g. Shaver et al. 1996; Madau et al. 1998) . Based on these observations, some models have suggested that merger of gas rich galaxies that triggers both a starburst and accretion on to the central SMBH (Sanders et al. 1988; Di Matteo et al. 2005 ) drive the observed colevolution. In these models, the quasar is believed to be initially obscured by the large amounts of gas/dust and appears red. Optically blue quasars are thought to appear once quasar driven outflows have cleared the surrounding gas and dust (e.g. Hopkins et al. 2008) .
While this evolutionary picture is popular, observational evidence remains mixed. While galaxy interactions are found to increase the incidence of black hole activity (e.g. Ellison et al. 2013 Ellison et al. , 2015 Koss et al. 2010; Satyapal et al. 2014 ), a wide range of studies analyzing the incidence of mergers in AGN have found that their hosts do not show an increased merger rate (Cisternas et al. 2011; Kocevski et al. 2012; Villforth et al. 2014 Villforth et al. , 2017 Hewlett et al. 2017; Mechtley et al. 2016 ). Some samples of AGN, such as radio-selected AGN (e.g. Ramos Almeida et al. 2011; Chiaberge et al. 2015) , heaviliy reddened AGN (Urrutia et al. 2008; Glikman et al. 2015) or X-ray obscured AGN (Kocevski et al. 2015) however have shown merger rates in excess of either unobscured AGN or control samples. This raises the question of which AGN samples might be associated with an early phase of activity and therefore more closely associated with the triggering event.
We analyze the host galaxies of a sample of FeLoBAL quasars and compare them to a sample of blue quasars from Villforth et al. (2017) . FeLoBALs, which have Fe II and other low-ionization broad absorption lines (LoBALs) (Becker et al. 1997; Hall et al. 2002) , have been proposed as transition objects based on their typically dust-reddened colors (Dunn et al. 2015 ) and large far-IR luminosities (indicating high star formation rates (SFRs)) (Farrah et al. 2010 (Farrah et al. , 2012 , although Violino et al. (2016) found no enhanced star formation rates when compared to the general quasar population. Samples of extremely red quasars, which show high incidences of FeLoBALs, have also been found to have extremely high merger rates Urrutia et al. 2008) . FeLoBALs also drive outflows that may be powerful enough to disrupt star formation and drive a galaxy-wide blowout (e.g. Moe et al. 2009; Dunn et al. 2010; Faucher-Giguere & Quataert 2012) . However, there is limited understanding of how the host galaxies of FeLoBALs compare to those of normal AGN (see Lawther et al. 2018 , for a study of 4 FeLoBAL hosts).
We present Wide Field Camera 3 IR (WFC3/IR) F160W (broad H-band) imaging of 10 FeLoBALs at redshifts z∼0.9 (λ r est ∼ 8500Å, tracing stellar mass). We compare the host galaxy morphologies and merger signatures of FeLoBAL quasars with normal luminous blue quasars to test the evolutionary model of FeLoBALs. We introduce the sample in Section 2, observations and data reductions are described in Section 3. Due to emission from the AGN itself, image decomposition is required to recover the host galaxies, as outlined in Section 4. The morphological analysis is presented in Section 5. We discuss the results in Section 6, followed by Conclusions in Section 7. All magnitudes are in AB. The cosmology used is H 0 = 70km s −1 , Ω m = 0.3, Ω Λ = 0.7.
SAMPLE
The sample includes 10 FeLoBAL quasars which were selected from a catalog of BAL quasars in the Sloan Digital Sky Survey (SDSS) by Gibson et al. (2009) , as well as the Shen et al. (2011) SDSS quasar catalog and our own additional searches through SDSS DR7 and DR10 spectra. The properties of the FeLoBAL quasars are listed in Table 1 .
We selected FeLoBAL quasars at the lowest possible redshifts for which FeLoBAL features are covered by SDSS spectra (0.6<z<1.1). We selected quasars with the strongest, broadest BAL absorption features, indicative of extreme powerful outflows. We also required the FeLoBAL quasars to be radio-quiet (based on non-detections in the FIRST survey). Figure 1 shows example spectra of two representative FeLoBAL quasars in our sample.
An important aspect of our study is comparison to reference samples of normal blue non-BAL quasars (which are older according to the evolution models). The comparison sample of normal blue quasars is taken from Villforth et al. (2017) . This sample consists of 20 luminous quasars (L bol ∼ 10 45−47 erg/s) at a redshift slightly lower than that of the FeLoBAL sample (0.5<z<0.7). resolved 15/20 sources with absolute magnitudes -25.26 to -23.20.
While the redshift ranges for the two samples show a significant overlap, the FeLoBALs are at slightly higher redshift. A closer match could not be achieved due to the rarity of strong FeLoBALs. Differences in surface brightness dimming are minimal between the two samples, similarly, we do not expect noticable changes in merger rates across the narrow redshift range, either from theoretical consideration (e.g. Fakhouri et al. 2010) or observations (e.g. Bundy et al. 2004) . The difference in redshift between the sample therefore does not affect the analysis.
DATA
We obtained HST WFC3/IR F160W (broad H-band) images of the 10 FeLoBAL quasars (GO Proposal 13842). Each object was observed for one orbit.
Saturation of the quasar point source can cause persistence in the WFC3/IR array in subsequent exposures. To avoid this, we used large dither steps of several arcseconds to move any persistent quasar image away from the host galaxy in the subsequent exposure. Additionally, we used the WFC3/IR channel in MULTIACCUM mode, which takes multiple non-destructive reads during each exposure. The exposure time is determined by the sampling sequence and number of samples. We used the STEP50 sampling sequence, which initially takes several short linear reads followed by logarithmically spaced reads. The STEP50 sample sequence with 10 samples results in an exposure time of 249.3 seconds. We dithered the exposures to im- prove the sampling of the quasar PSF and remove detector anomalies using the WFC3-IR-DITHER-BLOB pattern with a WFC3-IR-DITHER-LINE-3PT subpattern, resulting in 9 sub-exposures and a total exposure time of 2243.7 seconds per quasar.
The individual dithered exposures for each quasar were combined using drizzlepac (Fruchter et al. 2010; Gonzaga et al. 2012 ). Drizzle combination is optimized using the final scale and final pixfrac parameters. The final scale parameter specifies the size of the output pixels in arcseconds. We chose a final scale value of 0.0642 , which is half of the native WFC3/IR pixel size. The original pixels are mapped on to the output pixel grid, accounting for shifts and rotations between the individual dithered exposures. The original pixels are shrunk before being averaged on to the output pixel grid, in order to avoid convolving the image with the native pixel grid. The final pixfrac parameter specifies the amount by which the original pixel is shrunk, ranging from 0 to 1. The choice in final pixfrac is a balance between being small enough to avoid degrading the image and large enough to have uniform coverage in the combined image. We used a final pixfrac of 0.8, following Villforth et al. (2017) . Figure  2 shows 10 x 10 stamps for all 10 FeLoBAL quasars.
IMAGE DECOMPOSITION AND HOST GALAXY DETECTION
An important part of the analysis is subtraction of the quasar nucleus to reveal the host galaxy. Artificial point spread functions (PSFs) were created for each FeLoBAL quasar using the starfit software 2 , which fits PSF models to the nucleus. The model PSF is constructed from a set of artificial point sources created with the TinyTim software (Krist 1995) , specifying the telescope instrument, channel, filter, source spectrum, and position on the chip. The TinyTim PSFs are sampled on a grid nine times finer than the final pixel size, to allow for proper sub-pixel centering. This is important, because the shape of the PSF core will look different if it is centered in the middle of a pixel, the edge, or a corner. Telescope focus is fitted to stars in the field, avoiding errors caused by the presence of the quasar host. starfit performs a non-linear, least-squares fit to the core of the quasar nucleus in the nine individual exposures (FLT files) and creates full-sized models that are then drizzled together with the same procedure used for creating the science image (DRZ file). The final PSF model is therefore a match for the exact location and observing conditions of each object. We used the 2D fitting algorithm galfit (Peng et al. 2002) to simultaneously fit the quasar PSF and host galaxy. The host galaxy component is fit using a Sersic function with ellipticity and radius as free parameters, with the option of adding an additional Sersic component if needed. The galfit results provide the magnitude of the PSF and the magnitude, effective radius, Sersic index, axis ratio (b/a), and position angle for the Sersic component. We consider the host galaxy to be resolved when the galfit results do not diverge and result in physical values and the χ 2 values of the fits are improved compared to PSF only fits. In cases in which the fits diverge, Sersic indices are fixed to either 1 (disk) or 4 (bulge) and the fit with the best χ 2 is given. All results are presented in Table 1 . In one case (J134951.94+382334.1), the host galaxy is in a clear merger, with 2 separately resolved host galaxies, in this case, we give lists the host galaxy fit results for both of the galaxies.
The FeLoBAL quasar absolute magnitudes range from -27.4 to -23.9 with a median value of -26.0. The FeLoBAL host galaxies are luminous, with absolute magnitudes ranging from -25.6 to -22.9 with a median value of -23.9). This is similar to the blue quasar host galaxies, which have absolute magnitudes ∼-23.5 implying stellar masses M * ∼ 10 10−11 M (Villforth et al. 2014 .
The effective radii of the FeLoBAL host galaxy fits range from 0.15 to 0.96 , with a median value of 0.53 (Table  1) , corresponding to ∼4.2 kpc at the median redshift of the sample. The Sersic indices of the host galaxy fits range from 0.67 to 3.09 (and the Sersic index was fixed at 4.00 during fitting for one of the FeLoBAL quasars), with most of the host galaxies having low (disk-like) Sersic indices.
Sersic indices can give important clues on the recent history of a galaxy, the prevalence of disk-like morphologies in our samples speaks against recent major mergers. However, the host galaxies in our sample are compact and considerably fainter than the central point source. We therefore test how reliably sersic indices can be recovered in our sample. To do so, we create simulated host galaxy quasar combinations for both disks (Sersic index 1) and bulges (Sersic index 4) for a range of magnitude differences matching the range seen in our sample. We add noise to the simulated images and then refit them using a second, slightly different, PSF to account for uncertainties in PSF constructions. We find that the magnitude of the host galaxy is recovered well down to the ∼3 mag differences seen in our sample. However, there are larger uncertainties in the recovered Sersic indices. While Sersic indices are recovered well for moderate magnitude differences (0.5-1 mag), fits for larger magnitude differences strongly favour low (disk-like) Sersic indices. The morphological results regarding Sersic indices are therefore likely affected by systematics.
Figures 3-5 show the galfit results for all 10 FeLoBAL quasars. Some merger signatures are apparent in the PSF subtracted images (right panels in Figures 3-5) , for example J134951.94+382334.1 is in a clear merger with two separately resolved hosts. Asymmetric features indicating disturbance can also be seen (e.g. J102036.09+602339.0 and J152350.42+391405.2). However these features are not common throughout the sample.
Additionally, we use the fitted PSF magnitudes to estimate the bolometric luminosities of both the FeLoBALs and blue controls. Due to the heavy absorption and obscuration, estimating the bolometric luminosities for FeLoBALs is not possible using the optical-UV magnitudes. We therefore use the absolute magnitudes in F160W/H to compare FeLoBALs and blue quasars. FeLoBAL bolometric luminosities range from 45.6 < log(L bol [erg/s]) < 47.0 with a mean of log(L bol [erg/s]) = 46.6. The bolometric luminosities 3 for the blue quasars range from 45.1 < log(L bol [erg/s]) < 46.7 with a mean of log(L bol [erg/s]) = 46.1. The bolometric luminosities from the absolute F160W/H band magnitudes estimates are broadly consistent with those estimated from the X-ray and optical. The FeLoBALs therefore span the same range in bolometric luminosity, although the average of the FeLoBAL luminosities is about an order of magnitude higher. However, it should be noted that this calculations assume overall similar SEDs for the FeLoBAL and non-BAL quasars. There might be strong differences in the unmeasured FUV SEDs (see e.g. Hamann et al. 2018 ) that might result in large systematic uncertainties in the bolometric corrections.
Due to the spectral properties of the FeLoBALs, black hole masses are not available. It is therefore unclear if the bolometric luminosities are higher due to on average higher black hole masses or higher Eddington rates. The fact that the host galaxy magnitudes of the two samples are comparable speaks against strong differences in the black hole masses, assuming both samples follow the same M-σ relation. The comparison of the bolometric luminosities and host galaxies luminosities therefore is most likely due to a difference in the Eddington ratios, with FeLoBALs having on average higher Eddington ratios. However, as discussed above, bolometric corrections carry large uncertainties making a detailed comparison difficult.
MORPHOLOGICAL ANALYSIS
We use the PSF-subtracted images of the FeLoBAL hosts as well as the blue quasar comparison sample from Villforth et al. (2017) for morphological analysis. We included the PSF-subtracted images from Villforth et al. (2017) of the 20 blue quasars in the visual classification in this study in order to compare results from the same classifiers. Note that 5 of the blue quasar hosts are unresolved, all are classified as point-source dominated. We choose to use visual classification since PSF residuals are likely to distort results from quantitative analysis.
Three human classifiers visually inspected all PSF subtracted images. The classifiers were not involved in the host galaxy fitting and we randomized the images provided to the classifiers to avoid the classifiers being able to distinguish between the FeLoBAL and blue quasars. The visual classification followed the following scheme, which was also used in ). This includes the following categories:
• N (Undisturbed): undisturbed • D (Disturbed): some signs of disturbance (asymmetric features)
• M (Merger): clear merger (strong tidal features, double nuclei)
• X (PSF Dominated): strong residual from point source subtraction, no classification possible In addition to this main classification, the classifiers flagged which sources have tidal features and which sources have nearby neighbours within 10 , whether or not they appear to be interacting with the primary galaxy. To combine the classifications of the three human classifiers, we selected the majority classification. For example, when the classifications are N,N,D, the resulting classification is N. When there is no majority, i.e. the classification is N,D,M, we selected the middle ground classification of D. When two or three classifiers classified the galaxy as X, we set the classification to X. In six cases one classifier classified the galaxy as X, while the others provided classifications. In three of six cases, the other two classifiers agreed on the classification and that classification was selected. In two of six cases, the remaining two classifications were D,M and we selected D to report that two classifiers agreed there is some level of disturbance. In one case, the remaining two classifications were N,D and we selected N. Figure 6 shows the results of the visual classification, 50±15% FeLoBAL quasars were visually classified as PSF Dominated compared to 35 +12 Table 1 and presented in Figure 3 -5 for each individual sources. The rates of both mild disturbances and clear mergers are consistent those seen in blue quasars. Because of the large number of sources classified as PSF dominated, in the right panel of Figure 6 we show the results of the visual classification excluding all sources that were visually classified as PSF Dominated, noting that the PSF dominated sources are likely compact host galaxies without extended merger features (and would likely be classified as Undisturbed in the absence of the strong PSF residuals). The PSF Dominated sources are resolved with galfit, with relatively small effective radii (see Table 1 and Section 4). The compactness of the FeLoBAL quasar host galaxies is also supported by the higher fraction of PSF Dominated classified sources in the FeLoBAL quasars compared to the blue quasars (left panel of Figure 6 ).
U n d i s t u r b e d D i s t u r b e d M e r g e r P S F T i d a l F e a t u r e s
After rejecting PSF dominated sources, the rates of both clear mergers and mild disturbances are higher by a factor of two in the FeLoBAL quasars compared to the blue quasar sample. For the clear mergers, the fraction of FeLoBALs classified as such is 20 +25 %). The enhanced fraction of mergers and disturbed sources is clearly enhanced, however, due to the small number of sources, the enhancement is at low significance (4%). The significance was calculated by drawing from the statistical distributions for the merger rates calculated following Cameron (2011) and calculating the rate for which f mer ger,F eLoB AL > f merger,Blue . Given the currently available sample sizes, there is therefore no strong evidence for an enhancement compared to the blue quasar sample. Since this enhancement is calculated after rejecting sources due to a dominant PSF, we will discuss the significance of this result further on using simulated data.
Additionally, we quantify disturbances in the host and control galaxy morphologies using the asymmetry A measurement (Schade et al. 1995; Abraham et al. 1996; Conselice et al. 2000) for those objects with weaker PSF residuals. We use these results for comparison with Villforth et al. (2017) ). The asymmetry is defined as:
where I 0 and I 180 are the fluxes in the original image and the image rotated by 180 • , respectively. The image is rotated 180 • about a center point which is chosen to minimize A. The central region of the image is masked (with a circular mask of radius up to 7 pixels based on visual inspection) to exclude the strong PSF residuals in the central pixels.
The asymmetry A measurements were hampered by the strong PSF residuals in many of the FeLoBAL quasars. In cases with strong PSF residuals (e.g. J030000.57+004828.0, right panel of Figure 3 ), the asymmetry measure due to the PSF residuals is clearly artificially enhanced.
Reasonable asymmetry measurements were achieved for J102036.09+602339.0, J134951.94+382334.1, and J140025.53-012957.0 (see Table 1 ). These sources have noticeably less PSF residuals compared to the other FeLoBAL quasars (right panels in Figures 3-5 ). In agreement with this, these 3 FeLoBAL quasars were not classified as PSF Dominated during the visual classification. These 3 FeLoBAL quasars have asymmetry A = 0.56, 0.47, and 0.18 (Table 1 ). The blue quasars have asymmetry measurements ranging from 0.1 to 0.5 with median A=0.2 (see Figure 6 in Villforth et al. 2017) . The FeLoBAL asymmetries are in the range of the blue quasar asymmetries. Two of the FeLoBAL quasars have asymmetries at the high end of the blue quasar asymmetry distribution, however we are unable to do two sample tests to access the difference in asymmetry between the FeLoBAL quasars and blue quasars.
DISCUSSION
Using image decomposition, we resolved the host galaxies of 10 FeLoBAL quasars. The host galaxies are luminous (M gal ∼ −23.5 in observed F160W/H) and have effective radii ∼ 4.2kpc. The fits favour disk-like morphologies, although given the large magnitude differences, we find that the Sersic indices might not be recovered reliably. In all these basic properties, they are comparable to the hosts of our comparison sample of blue quasars at slightly lower redshift from Villforth et al. (2017) . The rates of both clear mergers and disturbances are consistent with those seen in the blue quasars. This also means that we see no enhancement when compared to control samples, see Villforth et al. (2017) . We see an enhancement below statistical significance when taking only objects without strong PSF residuals into account, however, even for this subsample, only 20 +25 The lack of clear merger signatures in the sample suggest that the majority of FeLoBALs are not hosted by ongoing major mergers. A prevalence of disk-like morphologies is seen in our sample. While the sersic indices might not be reliable for sources with large magnitude differences, is also seen in sources with small magnitude differences. If the prevalence of disks indeed holds throughout the sample, this would also speak against recent major mergers. The tentative finding of an enhancement in disturbances weaker than a major merger could then not be explained as a sign of major mergers since the disk-like morphologies are not consistent with remnants of recent major mergers. The tentative enhancement could be due the either minor mergers that did not destroy the disk or other disturbances to the galaxy. However, as discussed above, the results on Sersic indices might not be reliable due to systematics in the fits. The hosts are therefore not inconsistent with late bulge-dominated merger remnants.
These makes FeLoBAL hosts in this study consistent with a wide range of the literature finding quasars in mostly disk-like galaxies 4 showing no clear signs of recent major mergers (e.g. Cisternas et al. 2011; Kocevski et al. 2012; Schawinski et al. 2012; Villforth et al. 2014 Villforth et al. , 2017 Boehm et al. 2012; Gabor et al. 2009; Hewlett et al. 2017; Grogin et al. 2005) This suggest that unlike extremely red quasars (Urrutia et al. 2008; Glikman et al. 2015) or heavily obscured AGN (Kocevski et al. 2015) , FeLoBALs are consistent with the population of host galaxies of quasars of similar luminosities. This also matches findings by (Violino et al. 2016 ) who compared the star forming properties of FeLoBAL quasars to the general quasar population and found them to be consistent.
We will now compare our results to quasar populations that, like FeLoBALs, are believed to be in a transition phase of their evolution, particularly, another study of FeLoBAL hosts (Lawther et al. 2018 ) as well as red quasars (Urrutia et al. 2008) . Lawther et al. (2018) in a recent study presented HST imaging of 4 FeLoBALs in the observed optical and IR. Their FeLoBALs span a much wider range of redshift (z∼1-2). They find the hosts to be elliptical, although they note that due to the bright point sources, host galaxy fits are challenging. The colours are consistent with either dusty star formation or old stellar populations. They find no strong disturbances, indicative of ongoing or recent major mergers, but instead find a high incidence (75 +10 −28 %) of nearby neighbours. This rate is higher than that seen in both our FeLoBAL and blue quasar sample (see Fig. 5 ), although the small number of sources means the difference is not statistically significant. Differences in redshift also make the comparison difficult. Only one source (J0300+0048) is included in both our and their sample. A neighbouring galaxy is noted in both. Due to the difference in redshift, a direct comparison to our sample is not possible.
Another important comparison is to be made between FeLoBALs and red or heavily obscured quasars. FeLoBAL quasars show high levels of reddenning (Dunn et al. 2015) . Detection of FeLoBAL outflows are also common in heavily reddened sources ). This suggest a connection between obscuration and the incidence of low ionization outflows, as detected in FeLoBALs.
Red quasars and X-ray obscured quasars have been shown to have extremely high levels of clear merger signatures (Urrutia et al. 2008; Glikman et al. 2015; Kocevski et al. 2015 , though see Schawinski et al. 2012) . Our results for FeLoBALs are clearly in contradiction to their results for red quasars. This suggests that while there is an overlap between the reddened and FeLoBAL population, the host galaxies of the two samples show that there are significant differences between the two populations.
Due to differences in resolution, as well as in the contrast between central point source and galaxy, we will directly compare our results to those of Urrutia et al. (2008) and determine if differences in the observation can explain the large discrepancy. Both our FeLoBAL sample and the red quasar samples show high levels of reddening as well as strong outflows, however Urrutia et al. (2008) find 85 +5 −14 % of objects to show signs of strong merging, while in our sample, the fraction of clear mergers is 10+17 −4 %. We would like to address if the differences can be explained by the different spatial resolution as well as PSF contamination. This will also be used to discuss if the full sample or the sample rejecting PSF dominated sources (see Fig. 5 ) gives a more realistic picture of the underlying host properties.
We alter the archival ACS F814W images from Urrutia et al. (2008) to resemble our WFC3/IR observations of the FeLoBAL quasars to explore whether the types of extended merger features seen in the Urrutia et al. (2008) red quasars would be detectable in our WFC3/IR observations if those types of features were present in the FeLoBAL quasar host galaxies. To do this, we convolve the archival ACS F814W images from Urrutia et al. (2008) with a model WFC3/IR PSF (constructed with TinyTim) to degrade the image resolution to match the resolution of our WFC3/IR observations. We then add one of the FeLoBAL quasar PSF fits to the degraded images.
These altered images are shown in Figure 7 , along with the archival ACS F814W images. We do not account for the difference in galaxy flux at the wavelengths of the ACS observations (λ rest ∼ 4000Å) versus the wavelengths of our WFC3/IR F160W observations (λ rest ∼ 8500Å), because the galaxies are red in color (brighter at longer wavelengths), and the extended merger features are already visible in the altered images without accounting for the difference in galaxy flux at λ rest ∼ 4000Åversus λ rest ∼ 8500Å. Similarly, it is not necessary to fit and subtract the WFC3/IR PSF from the altered images because tidal features and asymmetric features are seen in the altered images even without PSF subtraction. For example, extended tidal tails are visible in the altered images (e.g. the third quasar in the right column of Figure 7 ) and asymmetric features are also visible in the altered images (e.g. the last quasar in the right column of Figure 7 ). This demonstrates that extended merger features indicative of major mergers should be detectable in the WFC3/IR observations of the FeLoBAL quasars if those type of features were present in the FeLoBAL quasar host galaxies. Differences in the observation can therefore not explain the discrepancy, the major merger rate in FeLoBALs are in fact lower than those in red quasars. These simulations also imply that the full sample gives a reasonable estimate of the merger fraction and therefore, the results using all 10 FeLoBALs rather than the smaller sample with weaker PSFs gives a realistic estimate of the host population.
It should be noted however, that the FeLoBALs are less reddened than the extremely red sources in Urrutia et al. (2008) , see Fig. 8 . While the m i −m 3.6µm for both the FeLoBALs and blue quasars are 0.5 < m i − m 3.6µm < 2, those of the extremely red quasars from Urrutia range from 2-7. The FeLoBALs are redder in the optical (m r −m i ∼ 0.5) compared to the blue quasars (m r − m i ∼ 0.2), but are still significantly bluer than the extremely red quasars (m r −m i ∼ 1−2). While FeLoBAL are reddened, they show considerably lower levels of reddening than extremely red quasars.
An interesting difference between the FeLoBAL and red quasar samples is that our sample was selected to be radioquiet, while the extreme red quasar sample studied in (Urrutia et al. 2008 ) is radio-loud. Radio-loud AGN are more often found to be associated with mergers (Ramos Almeida et al. 2011; Chiaberge et al. 2015) . This might suggest that there is a strong difference between radio-loud and radioquiet quasars samples, although earlier studies find no such differences in direct comparisons (Dunlop et al. 2003) .
Some theoretical studies have suggested that major mergers should dominate the highest luminosity AGN (e.g. Hopkins & Hernquist 2009; Somerville et al. 2008 ). Both Villforth et al. (2014) and Villforth et al. (2017) show no such trend when compared to control, while Treister et al. (2012) find a trend using a heterogeneous compilation of literature data. Given the simulations presented above, we showed that our full morphological sample can be used to determine merger rates, our merger rates (10 +17 −4 %) as well as disturbed rates (30 +17 −10 %) are below the updated luminosity merger rate relation by Glikman et al. (2015) . The expected merger rates from Glikman et al. (2015) at the bolometric luminosity of our sample ( log(L bol [erg/s]) = 46.6) are ∼ 70%. Taken the our merger rates as a comparison point, the difference is therefore technically statistically significant (p<0.1%). Our sample is too small and affected by PSF residuals to study a luminosity evolution within the sample. However, we note that comparing merger rates between different samples is not straighforward given different methodologies used as well as different sensitivities to merger features in different datasets either due to image depth or wavelength used. This study does therefore not support the trend of major merger fraction with AGN luminosity seen in Treister et al. (2012) and Glikman et al. (2015) .
FeLoBAL quasars in our sample are therefore not consistent with the extremely red quasar population, instead, their host galaxies most closely match those of normal blue quasars. This suggests that while some red quasar samples have high incidences of powerful outflows, the outflows themselves are not strongly linked to major mergers. The major merger rate is also not enhanced, despite the high luminosities of the FeLoBAL quasars studied here. Our results are therefore inconsistent with recent claims of a dependence of the merger rate on quasar luminosity.
CONCLUSIONS
We analyzed WFC3/F160W (H band, λ rest ∼ 8500) imaging of 10 FeLoBAL quasars at z∼0.9, performed image decomposition to analyze the host galaxies and performed morphological analysis. Our results can be summarized as follows:
• The host galaxies were resolved for all sources in the sample. The hosts are luminous −25 > M host > −22, compact (∼4 kpc) and predominantly disk-like, although results on Sersic indices might carry systematic errors. They are of comparable luminosity to the hosts of luminous blue quasars at similar redshift and luminosity.
• The bolometric luminosities of the FeLoBALs range from 45.6 < log(L bol [erg/s]) < 47.0 with a mean of log(L bol [erg/s]) = 46.6, higher than those of blue quasars (45.1 < log(L bol [erg/s]) < 46.7 with a mean of log(L bol [erg/s]) = 46.1, calculated using the same method). Given the similarities in host galaxy absolute magnitudes, this difference could be due to higher Eddington ratios in the FeLoBAL sample.
• In the morphological analysis, 30 +17 for the blue quasars. The excess in the merger + disturbed rate has a significance of 4%.
• Quantitative morphological analysis proved challenging due to the strong PSF residuals. The asymmetry A could be calculated for three sources, all of which showed asymmetries broadly consistent with the comparison sample of blue quasars.
• The FeLoBAL host galaxies are not compatible with the extreme mergers seen in heavily reddened quasars (Urrutia et al. 2008) . Even after taking differences in resolution and point source contamination into account, FeLoBALs show considerable lower levels of mergers. This suggest that while there is a clear overlap between reddened quasars and FeLoBALs, the host galaxies show considerable differences in the hosts of the two samples.
Our results are therefore consistent with a picture in which FeLoBAL hosts at moderate redshifts (z ∼ 0.9) are only insignificantly more disturbed than blue quasars. The differences to red quasar samples show that the association between major mergers and red quasars is not mirrored in objects with extreme outflows. We detect a tentative enhancement of milder disturbances in FeLoBALs when compared to blue quasars, but this is not statistically significant. Future studies will require both larger samples to determine if differences seen are significant, as well as comparison between samples of quasars taking into account a wide range of properties, such as luminosity, radio-loudness, obscuration in gas and dust as well as the presence of outflows.
